ABBREVIATIONS

PDSS -Postpartum Depression Screening Scale
POMS -Profile of Mood States
BDI-II -Beck Depression Inventory-II
DIGS -Diagnostic Interview for Genetic Studies
OPCRIT -Operational Criteria Checklist for Psychotic Illness
DITQ -Difficult Infant Temperament Questionnaire
ICD-10 -International Classification of Diseases Tenth Edition
DSM-IV -Diagnostic and Statistical Manual of Mental Disorders Fourth Edition
SOP -Self Oriented Perfectionism
SPP -Socially prescribed Perfectionism
Md -Median
SD -Standard Deviation
OR -Odds Ratio
RESUMO
Introdução: Mulheres no pós-parto sofrem mudanças significativas no padrão de sono devido a uma série de razões (anatómicas, hormonais, cuidados com o bebé, etc.) e sabe-se que a insónia e depressão estão associadas, mas não há estudos que explorem as causas percebidas pelas mulheres para as alterações no seu padrão de sono durante esse período. Assim, o objetivo deste trabalho é investigar as causas que mulheres no pós-parto atribuem às suas mudanças no padrão de sono e analisar as suas associações com variáveis obstétricas, do sono, dos estados de humor e dos sintomas depressivos. Resultados: 64.6% das mulheres referiram-se a alguma(s) causa(s); as mais citadas foram alimentação / cuidado do bebé e crianças mais velhas (32.3%) e as preocupações (com o bebé e com problemas da vida) (29.5%). Ao longo do estudo, consideramos dois grupos: o "grupo das preocupações" e o "grupo das outras causas".
No que diz respeito às variáveis obstétricas, observou-se uma relação positiva entre o grupo preocupações e parto instrumental vs. vaginal ou vs. cesariana; além disso, mulheres que estavam a amamentar em exclusivo referiram as preocupações em mais elevada proporção do que as mulheres que estavam a usar biberão. Não foram observadas diferenças significativas entre os dois grupos quando se consideram as variáveis relacionadas com o stresse percebido no pós-parto, apoio social, qualidade de vida, saúde no passado ou problemas de saúde no pós-parto, temperamento da criança ou perfeccionismo. Ao nível dos sintomas e afectos depressivos, as mulheres no "grupo das preocupações" tiveram pontuações mais altas no POMS Depressão e Fadiga-Inércia, no BDI-II total, na dimensão somática-ansiedade (do BDI-II) e na maioria das dimensões sintomáticas do PDSS (Distúrbios do apetite e do sono, Ansiedade/insegurança, Confusão mental, Perda do self, Culpa/vergonha, Desrealização e fracasso, Dificuldades de concentração, Labilidade emocional e Dificuldades em dormir).
Conclusão: É importante distinguir as causas de alterações no padrão do sono em mulheres no pós-parto. As preocupações como uma causa percebida para a alteração do padrão de sono no pós-parto parecem ter um impacto e significado clínico maiores do que causas relacionadas com as necessidades do bebé, pelo que especial atenção deve ser prestada pelos profissionais de saúde para com as mulheres que se referem a esta causa específica para não dormir.
Palavras-chave: Pós-parto, Causas para não dormir, preocupações, insónia, depressão.
INTRODUCTION
Insomnia, one of the most prevalent health problems in the general population worldwide 2 , can be caused by psychiatric and medical conditions, unhealthy sleep habits, specific substances, and/or certain biological factors. According to the International Classification of Sleep Disorders -Second Edition 3 , it may be defined as both a symptom and a disorder.
Being a symptom, it implies one or more of the following: difficulty initiating or maintaining sleep, waking from sleep too early, and/or the complaint of nonrestorative sleep. As a disorder/syndrome (primary insomnia), these sleep difficulties must occur in association with a complaint of impaired daytime functioning (e.g. diminished vocational functioning) and in the presence of adequate opportunity to sleep [3] [4] [5] . When insomnia arises as a symptom in medical or psychiatric conditions, there is the need for a separate diagnosis and the sleep problem is considered a secondary insomnia [3] [4] [5] .
Several studies have showed an association between insomnia and high levels of depression. This pattern is found when considering only the presence of depressive symptomatology [6] [7] [8] [9] [10] [11] as well as when a clinical diagnosis is present, either on longitudinal or cross-sectional studies [12] [13] [14] [15] [16] [17] [18] [19] . The relationship between insomnia and depression is bidirectional, since insomnia is frequently reported in depressed patients 20 , but it can also be viewed as an independent risk factor for developing depression 21, 22 .
Pregnancy has been recognized as a period of major physiological physic and psychological changes 23 , which can be viewed as a stressful event 24 . An elevated percentage of women (84%) reveals one or more symptoms of insomnia during the several weeks of pregnancy, with 30% of them referring to have rarely a good night of sleep during the entire pregnancy 25 . In postpartum period, the sleep pattern of the mother suffers significant changes due to a sudden decrease in the hormone levels associated with placenta function and also as a result of the irregular sleep pattern of the newborn. These factors contribute to decrease the quality of sleep and interfere with the sleep-wake rhythm of the mothers, causing daytime sleepiness and fatigue.
Sleep disturbances are also frequent in the 1st month postpartum 26 . The total sleep duration decreases from the first trimester of pregnancy until one month postpartum and sleep efficiency is lower in the three months postpartum compared to pregnancy.
Women who reported significant sleep deprivation and whose babies have trouble sleeping, can be at greater risk of suffering from depression 27 . 
METHODS
The present work comes from a wider research project "Postpartum Depression and
Sleep" (FCT, POCI/SAU-ESP/57068), approved by the Ethic Committee of the Faculty of Medicine, Coimbra.
Procedures
Women with uncomplicated pregnancies, 18 years old or more, at three month postpartum were approached while waiting for their medical appointment at local health medical centres, local maternities and childbirth preparation classes and invited to participate in the study. Aims and procedures were explained, confidentiality was 
Sample
Our sample comprised a total of 192 three month postpartum women with a mean age prevalence was of 5.7%; Depression (ICD-10) prevalence was of 6.3%.
Variables, Measures and Instruments
3.1. Sociodemographic variables
The booklet (as well as at the DIGS) included questions assessing age, nationality, marital status, educational level, work status (working, unemployed and at leave) and parity (primiparas or multiparas).
Social Variables
Stress perception/life stress events
This variable was assessed with the question "how stressful is your life at the present moment? (e.g. problems and worries about life, at home, at work, with family, neighbours, friends, economic problems, disease, death and/or others" (not at all stressful vs. a little bit stressful vs. very stressful). Those who reported their life as not at all/not much stressful were categorized as having low perceived stress levels vs.
those reporting their life as a little bit stressful/ very stressful (categorized as having high perceived stress levels).
Perceived social support
This variable was evaluated with the question "do you feel that, in general, you have the support and help you need (from your husband/partner, family, friends, neighbours and/or others)?". Women answering always/often were categorized as having high social support; women answering rarely/almost never were categorized as having low social support.
Quality of life
This variable was evaluated with the question "in general how do you rate your quality of life at this moment?" -very good, good, neither good or bad, bad, very bad.
Health perception
This variable was evaluated with the question "In general how has been your health" -very good/good vs. neither good or bad/bad/very bad.
Health problem or complication postpartum
This variable was evaluated with the question "Have you have any complications or health problem after birth that led you to seek medical help? -No vs. Medical problems (minor + important) vs. Psychiatric problems
Obstetric variables
Type of delivery was categorized as follows: vaginal delivery, caesarean delivery and instrumental delivery (with forceps and/or vacuum extraction). Type of feeding was categorized the following way: 1) breastfeeding; 2) only bottle-feeding and 3) mixed feeding (breastfeeding + bottle-feeding).
Sleep/Depression variables
Sleep needs
This variable was evaluated with the following question: "How many hours have you always need of sleep to feel good and function well during the day?" (5 h or less, 5-6
h, 6-7 h, 7-8 h, about 8 h; 8-9 h; 9-10 h, 10 h or more)
Lifetime history of insomnia
The survey contained questions assessing lifetime history of insomnia (yes/no): "In your lifetime, have you ever had a period of one month or more when you were sleeping poorly (difficulty falling asleep, waking up many times during the night or waking up too early in the morning and unable to go back to sleep?"). If the answer was "no", the participant was considered a Good Sleeper. Those answering "yes" also to the question: "Did it interfere with your life or activities a lot?" were classified as Insomnia Syndrome Group.
Number of insomnia episodes
Current insomnia
Women were asked to answer five questions about sleep (yes/no), considering the previous month: three regarding insomnia symptoms and two related to insomnia daytime consequences (α=.77). Based on the answers given by the participants three groups were formed: Good Sleepers (without insomnia symptoms and daytime impairment); Insomnia Symptoms Group (with at least one insomnia symptom and without daytime impairment); Insomnia Syndrome Group (with at least one insomnia symptom and sleep related daytime impairment).
Lifetime history of depressive symptoms:
assessed with the questions "have you ever had two weeks or more in which you felt discouraged, sad or low, without interest or pleasure?" (yes/no). If the answer was "no", the participant was considered without previous history of depressive symptoms. Those answering "yes" to the question "Did it interfere with your life or activities a lot?" were classified as perception of previous depressive syndrome.
Number of depressive episodes
Postpartum Depression Screening Scale (PDSS
)
The PDSS is a 35-item self-report instrument that assesses the presence and severity of postpartum depression symptoms and that can be used to screen women with a high probability of meeting depression criteria 
Profile of Mood States
The Portuguese version 35 
Difficult Infant Temperament Questionnaire
Using Difficult Infant Temperament Questionnaire (DITQ 37 ) to assess mothers' perceptions of their infant's characteristics and behaviour, we evaluated difficult infant temperament, as perceived by mother. A total score of child temperament was calculated by summing the 8 response scores. A high score was associated with a more difficult child temperament (self perceived by the mother). 38 to assess two dimensions: SelfOriented Perfectionism (SOP) and Socially Prescribed Perfectionism (SPP).
Multidimensional Perfectionism Scale
Statistical analyses
Statistical analyses were performed using SPSS, version 22, for Windows. Qui Square and Mann-Whitney U tests were applied to compare proportions/means in the variables in relation to perceived causes. According to the DSM-IV, 11 (5.7 %) of the women were diagnosed with Major
RESULTS
Depression and according to ICD-10, 12 (6.3 %) women were diagnosed with depression (see table 4 ).
Frequencies of the causes mentioned for changes in sleep pattern:
Women were asked whether they had perceived changes in their sleep pattern after childbitrth and 106 (57.7%) answered positively to that question. When women were asked about the causes they perceived for those changes in their sleep pattern, 64.6 % referred to some cause (s), 32.3% of which mentioned the feeding and/or baby care
and older children care and 29.5% mentioned worries (baby and life problems related).
In order to study the associations with demographic, obstetric, sleep, psychosocial and health variables and depressive symptoms, two groups were formed: women who identified worries as a cause (n=26, 13.5%) and women who identified other causes (n=98, 51%). (Table 7) were included in the Insomnia symptoms group, 8 (30.8%) were included in the good sleepers group and the same number was included in the Insomnia Syndrome group. Concerning the lifetime history of insomnia, 30.8% (n=8) of the worries' group also mentioned to have had a period of one month or more where they slept poorly (difficulty falling asleep, waking up many times during the night or waking up too early in the morning and unable to go back to sleep?") and that it interfered a lot with life or activities. Regarding depression diagnosis, we can observe in the Table 8 that from the group of women who identified worries as a cause, 1 (3.8%) was previously diagnosed with Major Depression according to DSM-IV and 2 (7.7%) were diagnosed with depression according to ICD-10.
Moreover, 34.6% (n=9) of women that had the perception of previous depressive syndrome referred to worries as a cause for changes in sleep pattern.
Furthermore, women who identified worries as a cause, also had higher proportions of "having trouble sleeping even when the baby was asleep [(PDSS_Item 1) (28% vs. We observed in Tables 9 and 10 
DISCUSSION
During pregnancy and postpartum, as a result of anatomical, physiological and hormonal changes typical of pregnancy, most women suffer significant changes in sleep, starting in early pregnancy and tend to increase in frequency and duration during pregnancy 39 . Moreover, many women fail to recognize that insomnia, lack of energy and changes in appetite / weight, usual in pregnancy and postpartum, are depressive symptoms, delaying seeking help 40, 41 .
Studies regarding insomnia at postpartum are scarce and the literature focuses on sleep quality, latency, duration and efficiency changes and not on the occurrence of sleep disorders, as insomnia. Therefore it becomes relevant to better understand insomnia as well as the causes perceived by women to suffer changes in their sleep pattern during the postpartum period so that health professionals can identify the most vulnerable women before delivery and closer monitor and take preventive strategies.
In this study we observed that more than half of the interviewed women (106, 57.7%)
reported a change in their sleep pattern. 64.8 % of those identified some causes, 32.3% of which mentioned the feeding and/or baby care and older children care and 29.5% mentioned worries (baby and life problems related).
The notion that, in general population, worries have a disruptive effect in sleep patterns is not new, but as far as we know this is the first time worries as a cause for changes in sleep pattern is studied in the postpartum population. A recent study by Dregan et al. 42 approached this question in the general population in a big sample representative of the reality in UK (n=7403). In that study, 40.4% of the participants reported a sleep problem in the week before. In that study from Dregan and collaborators 42 , among the participants that identified a specific reason for their sleep problems, worry stands out with 38% followed by illness with 20%. In our specific population this value is not so different, with 29.5% of women referring to it.
In our study, 30.7% of women report at least one episode of insomnia in life. This estimate is slightly higher than the monthly prevalence of 27.4% in a longitudinal study over 20 years Taking into account the obstetric variables, we observed a positive relation between the worries group and assisted delivery vs vaginal or caesarean-section. When analyzing the type of baby-feeding, women breastfeeding reported worries in higher levels than women bottle-feeding.
Contrary to our expectations, no significant difference was observed between the groups when considering the perceived stress postpartum, perceived social support, quality of life, past health or health problems at the postpartum.
Despite difficult infant temperament has been cited as a considerable stressor for the mother in the postpartum period 45 , we found in our study that there was no significant difference between the worries group and the other causes group when considering this variable.
It is known that personality traits, such as perfectionism, play important and differential roles in depressive symptomatology in non-childbearing populations 46 and also in the perinatal period 47 . Given this, we wanted to evaluate whether the worries group could have different perfectionism levels when comparing to the other causes group, but when applying the Multidimensional Perfectionism Scale we found no differences between groups.
Depression and Insomnia are comorbid and interrelated conditions [48] [49] [50] , and insomnia is often a precursor of, as well as a negative prognostic factor for depression. The choice of the period of three months after delivery to the hold this study was related with the fact the risk of developing a depressive episode is three times higher than in the first five weeks postpartum 51 and that in the first three months after birth there is a greater likelihood of developing a depressive episode 52 . Futhermore, Goyal et al. 53 confirm the association between sleep disruption and depressive symptoms at 3 months postpartum.
In our study, depressive symptoms were assessed with the BDI-II and PDSS and the Profile of Mood States (POMS) was used to evaluate the negative and positive affect.
Women referring to worries as the cause for changes in sleep pattern had higher scores in two dimensions of POMS: Depression and Fatigue-inertia. Furthermore, they also had higher scores in BDI-II total, specifically at the somatic-anxiety dimension, which means that these women had higher levels of crying, agitation, changes in appetite, sleep disturbances, irritability, tiredness or fatigue, loss of energy, difficulty concentrating , indecision and decreased libido.
The PDSS evaluates the presence and severity of symptoms of postpartum depression and functions as screening of the disease by identifying women who have a high probability to meet the diagnostic criteria for depression. We have found that PDSS total scores and most of their symptomatic dimensions (sleep and eating disturbances, anxiety/insecurity, mental confusion, loss of self, guilty/shame, derealization-failure, concentration difficulties and emotional lability as well as sleeping difficulties) were significantly higher in group of women considering worries as the cause not to sleep vs. other causes, suggesting that these women are in higher risk of developing depressive episodes or recurrence of depression.
In conclusion, it is important to underline that although a significant number of women complain about sleep disturbances at postpartum, that can be unappreciated by both health professionals and mothers, mainly because they believe the sleep disruption is "normal", particularly related to baby needs, and have expectations that sleep will, eventually, regularize in the first year postpartum. As we observed in this study, women that point to worries as their cause not to sleep in the same way as before childbirth, can be at risk of developing postpartum depression since they had higher scores in the depression related scales (POMS, BDI-II and PDSS).
Although there are no studies concerning worries as a cause of sleep difficulties in the postpartum, there are many studies about the cognitive models of insomnia in the general population that can help us better understand the role of worries in the insomnia process. Those models describe that many people with insomnia report that mental events, such as intrusive thoughts or repetitive negative thoughts, prevent them from sleeping. Such cognitive activity can include uncontrollable worry, depressive rumination, intrusive thoughts and an overly active or 'racing' mind. Furthermore, because 'normal' sleep is a relatively automatic process that cannot be forced by will, it is vulnerable to disruption by patients consciously thinking about sleep and by direct attempts to control the process. Harvey et al. 54 describes a model for maintenance of insomnia, with an entry point at excessive negatively toned cognitive activity about getting enough sleep and about the impact the sleep disturbance is having on health and/or daytime functioning. These excessive worries and ruminations trigger autonomic arousal and emotional distress, which results in the activation of the sympathetic nervous system activation and plugs the individual into an anxious state. Having these models into account, we can understand that it becomes even more clear that special attention should be paid to women referring to worries as a cause to sleep disturbance in postpartum period.
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